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Please ensure that this examination paper contains TWENTY SEVEN printed pages
before you begin the examination.
Answer ALL questions. You may answer either in Bahasa Malaysia or in English.
Read the instructions carefully before answering.
Each question is worth 100 marks.
[Sila pastilmn bahawa kertas peperiksaan ini mengandungi DUA PULUH TUJUH muka
surat yang bercetak sebelum anda memulakan peperiksaai.
Jawab SEMUA soalan. Anda dibenarlmn menjawab sama ada dalam Bahasa Malaysia
atau Bahasa Inggeris.
Baca arahan dengan teliti sebelum anda menjawab soalan.




(a) Shown here are the record high temperatwes for two towns, Town A and
Town B, for 12 months. using the wilcoxon rank sum test at d:0'05, do
you find a difference in the record high temperatures? Use the P-value
method.
Temperature ( oF )
(40 marks)
A researcher conducted a study of two different diets and two different
exercise prognmmes. Twelve subjects are selected and three are randomly
assigned to Juct, group for three mlnths. The values indicate the amount of
weight (kg) each lost.
Diet
Exercise programme A B
I 4,5,6 8, 10, 15
ll 3,4,8 11, 12, t6
Below is the ANOVA table.
o)
(D What procedure is being used?(ii) Verify the value for SSoi"t.(iiD Complete the ANOVA table.(iv) State the hypotheses for the study'(v) What are your conclusions for the study? (60 marks)













A mathematics teacher wishes to see whether there is a relationship between
the number of homework exercises a sfudent completes and her or his exam
score. The data are shown below. Using the Spearman rank correlation
coefficient, test the hypothesis that there is no relationship at cr : 0.05.
Ilomework problems 59 110 75 65 56 90 45 50 87
Exam score 77 100 90 87 70 93 72 60 98
(40 marks)
An incomplete result of an experiment using Latin square design is
summarized in the analysis of variance table below.
(D State the size of the Latin square design.(ii) Complete the analysis of variance table.(iii) Test to determine whether there is evidence to indicate differences among
treatment means. Use cr:0.05. (60 marks)
Information on income, x S.M), and food expenditures, y (RM), for the past month






























(e) Find a 99%o prediction interval for the predicted food expenditure for a
randomly selected household with a monthly income of RM3,500.
(20 marks)
A university employment ofFrce wants to compare the time (in days) taken by
graduates with three different majors to find their first job after graduation. A
random sample of eight business majors, seven computer science majors and six
engineering majors were selected. The data is shown below.
















(a) Ata = 0.05, test for homogeneity of variances.
(40 marks)
O) Ata=0.05, can the university employment office conclude that the mean
time taken to find their first job for all graduates in these fields are the same?
(40 marks)
-4-
(a) Compute the value of the correlation coefficient.
(b) Test the significance of the correlation coefficient at a: 0.05.
(c) Find the equation of the regression line.
(d) Test at o: 0.01 whether the slope of the regression line is positive.
(c) If the null hypothesis is rejected, test all possible
the mean times. Name the test that vou use.




(a) To test the effectiveness of a new drug, a researcher gives one group of
individuals the new drug and another group a placebo. The results of the study
are shown here. At o : 0.10, can the researcher conclude that the drug is
effective?



























l. (a) Jadual yang diberi menunjukkan suhu tertinggi direkodkan bagi dua buah
bandar, Bandar A dan Bandar B, untuk tempoh 12 bulan. Dengan
menggunakan ujian pangkat Wilcoxon pada a : 0.05, adakah terdapat




(b) Seorang penyelidik menjalankan satu kajian dua jenis diet dan dua program
senaman. Dua belas orang dipilih dan tiga orang diagihkan kepada setiap
kumpulan secara rawak, selama tiga bulan. Bacaan menunjukkan jumlah
berat badan (kg) yang turun.
Diet
Program senaman A B
I 4,5,6 8, 10, 15
tt 3,4,8 11, 12, t6
Di bawah adalah jadual ANOVA.
Sumber SS d.k. MS F
Senaman aJ ,l ,l ?
Diet t47 ? ? ?
Interaksi J ? ,l ,l
Ralat ,l ? ,l
Jumlah 209 ?
(D Apakah prosedur yang digunakan?(ii) Sahkan nilai SSp;e1.(iii) Lengkapkan jadual ANOVA.(iv) Nyatakan hipotesis kajian.(v) Apakahkesimpulan-kesimpulan anda?
(60 markah)
Bandar A 53 59 57 72 85 89 94 92 88 79 65 53
Bandar B 46 49 51 69 85 89 90 85 79 65 51 46
-7 - uIJ|./r2r2l
2. (a) Seorang guru matematik ingin mengetahui sama ada terdapat perkaitan antara
bilangan latihan kerja rumah yang diselesaikan oleh pelajamya dengan
keputusan peperiksaan mereka. Data ditunjukkan di bawah. Dengan
menggunakan ujian koefisien korelasi pangkat Spearman, uji hipotesis
bahawa tiada perkaitan di antara keduanya, pada a: 0.05.
Latihan kerja rumah s9 110 75 65 56 90 45 50 87
Keputusan peperiksaan 77 100 90 87 70 93 72 60 98
Keputusan tidak lengkap ujikaji menggunakan rekabentuk
Latin diberikan dalam jadual analisis varians di bawah.
(40 markah)
segiempat sama
(i) Nyatakan saiz rekabentuk segiempat sama Latin yang digunakan.
(ii) Lengkapkan jadual analisis varians di atas.
(iii) Uji u:rtuk menentukan sama ada terdapat perbezaan antara min olahan.
Gunakan a:0.05.
(60 markah)
Sampel mengenai pendapatan, x (RM), dan perbelanjaan makanan, y (RM), untuk
sebulan diambil dari tujuh isi rumah. Maklumat yang diperolehi diberikan di
bawah.














Olahan 174.75 "l ?
Baris ,l ,l 5.75
Lajur t14.75 5 ,l




(a) Hitung nilai pekali korelasi.
(b) Ujikan keertian pekali korelasi pada a : 0.05.
(c) Dapatkan persamaan garis regresi.
(20 markah)
(d) Uji pada c[:0.01 sama ada kecerunan garis regresi adalah positif.
(20 markah)
(e) Dapatkan selang ramalan 99% bagi perbelanjaan makanan untuk isi rumah
berpendapatan bulanan sebanyak RM3,500 yang dipilih secara rawak.
(20 markah)
4. Pejabat pekerjaan sebuah universiti ingin mengetahui mengenai jangka masa (dalam
hari) graduan daripada tiga bidang berlainan untuk mendapatkan pekerjaan pertama
mereka selepas graduasi. Satu sampel rawak yang terdiri daripada lapan orang
daripada bidang perniagaan, tujuh orang daripada sains komputer dan enam
daripada kejuruteraan telah dipilih. Data ditunjukkan di bawah.
















(a) Padaa = 0.05 , jalankan ujian kesamaan varians. (40 markah)
(b) Padaa =0.05, bolehkah pejabat pekerjaan universiti tersebut membuat
kesimpulan bahawa min jangka masa untuk mendapat pekerjaan bagi graduan
kesemua bidang sama sahaja?
(40 markah)
(c) Jika hipotesis nol ditolak, jalankan ujian berpasangan untuk min jangka masa.







5. (a) Untuk menguji keberkesanan sejenis drug baru, seorang penyelidik
memberikan drug tersebut kepada satu kumpulan dan plasebo kepada satu
kumpulan lain, Keputusan kajian diberikan di bawah. pada cr : 0.10,
bolehkah penyelidik itu membuat kesimpulan bahawa drug tersebut berkesan?


















Pada a: 0.05, uji sama ada terdapat perbezaan antara,

















































































16. B =2.3026 I
h




.I. (rr -l) tir n-a i=l| / r)h=r+ 
-lg. 
I
3(o-l) [t=l ni-r n-o)
17. Two-Way ANOVA
bn y'!i..=ir=r|J,to ,,..=t i=r,2,-.-,a
a n Y'r,-:SS,, 'l: j=1,2,...,b!.j.= r"=tn"=tlit !.j.= 1,
n Yij. f i=1,2,...,o,, 





,2SS.= 2 I Z Y'tik-' "'





'' i=l bn abn
,22
sso _ 9, ,-.i. _ y-...n j=l an abn
2)-z)
ss,o =II vii'-r.vi" -tv'i'*'i',Ln n bn an abn
...r3/-
-13- [Jnvt2r2)
18. Randomized Complete Block Designs
b
li.= f=rlii' i =1,2,",a
, j =1,2,.-.,b





v =I t.. i=l j=l
19.
ab , u2
.S.S- = I t v?.-'"I l4i-=1'tJ ab
2)a!:v-SS, 
->'t'




















































































































































































































































































































































Use 0.4999 for: values above 3.09.
:: Frederick Mosteller and Robert E
S.

















































































































































































































"This value hro ben rounded to l 28 in the rcxtbook,
rThis value has been rounded to 1.65 in the textbook.
"This value has bren rounded to 2.33 in the textbook
'/This value has been rounded to 2.58 in the textbook
Sarrc?; Adapted from W. H. Beyer. Handbook ofTables for Prohabilih' and Slatistics'
2nd ed., CRC Press, Boca Raton, Fla., 1986. RePrinted with pemission'
One tail Two tails




































































































































































































































0.004 0.016 2.706 3.84r
0.103 0.211 4.605 5.991
0.352 0.584 6.251 7.815
0.711 1.064 7.779 9.488
1.14s 1.610 9.236 11.071
1.635 2.204 10.64s r2.sg2
2.167 2.833 12.017 14.067
2.733 3.490 13.362 1s.507
3.325 4.168 14.684 t6.gts
3.940 4.865 1s.987 18.307
4.s7 5 5.s78 17 .275 19.675
5.226 6.304 t8.549 21.026
s.892 7.U2 19.8t2 22.362
6.57 L 7.790 21.064 23.685
7.261 8.547 22.307 24.996
7.962 9.312 23.s42 26.296
8.672 10.08s 24.769 27.s87
9.390 10.865 25.989 28.869
10.117 11.651 27.204 30.144
10.851 12.443 28.412 31.410
11.591 t3.240 29.6t5 32.671
t2.338 14.042 30.813 33.924
13.091 14.848 32.007 35.172
13,848 15.659 33.196 36.415
14.611 16.473 34.382 37.652
15.379 t7.292 35.563 33.885
16.151 l8.ll4 36.741 40.n3
16.928 18.939 37.916 4t .337
17.708 19.768 39.087 42.5s7
18.493 20.599 40.256 43.773
26.509 29.0sr s1.805 55.758
34.764 37.689 63.167 67.505
43.188 46.459 74.397 79.082
sr.739 s5.329 85.s27 90.531
60.391 64.278 96.578 101.879
69.t26 73.29r 107.565 113.145
77.929 82.3s8 118.498 t24.342
sorre" Donald B owen. Handbook of statistics Tables, The Chi-square Distribution Table. @ 1962 by Addison-wesleyPublishing Company, inc. copyright renewal @ 1990. Reprinted by permission of pea*on Education, rnc.
... 1 8/-
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Reject //o: p : 0 if the absolute value of r is greater than
the value given in the table. The values are for a two-tailed
test;d.f.:n-2.
url/d2L2l






c = 0.005 a = 0.01 a = 0.025 a = 0.05
Ttvo-tailed,























































































































































































Sorrre.'From BiometikaTtblesfor Statisticmnr, vol. I (196?), p. 138.
Reprinted with permission.
Note.'Table J is for one-tailed or two-tailed tests. The term tr represents the total
number of positive md negative signs. The test value is the number of less
frequent signs.
Source: From Journal of Americun Stcrtisticul Assoc'iation, vol. 4 t ( 1946),





a = 0.05 c = 0.025 .c = 0.0tr a = 0.005
TWo'tailed,



























































































































Sorre. From San e Rapkl Approximate Statistical Prccedrres. Copyright 1949,

































































































































Sarrce; From N. L. Johnson and F. C. Leone. Statistical and E4teinental




ffiftffiil Critical Values for the Number of Runs
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r0 t0 l0 l0 l0 l0 l0 l033344444
ut212t212t212t2
34444555
t2 13 13 13 13 14 14 t4
44555556
13 14 14 t4 L4 t5 15 15
45556666
t4 t4 15 15 16 16 16 16
55s66677
14 15 t6 16 16 t7 t7 18
55667777
ls 16 16 t7 t7 l8 18 18
s66'1 7788
rs 16 17 t7 18 19 t9 19
66777888
t6 16 t7 18 t9 19 20 20
66718899
16 t7 18 19 t9 20 20 2l
67788999
16 17 t8 t9 20 20 2t 22
6 7 1 8 8 9 9 r0
16 18 t8 t9 20 21 22 22
6 7 8 8 9 9 t0 l0
t7 18 t9 20 21 2t 22 23
7 7 8 9 g--to l0 ll
t7 18 19 20 2t 22 23 23
7 8 8 9 9 l0 t0 ll
t7 18 19 20 2t 22' 23 24
7889l0l0llll
t7 18 20 2t 22 23 23 24
7 8 9 9 l0 l0 ll t2
17 18 20 2t 22 23 24 25
itctisrics. 
-3rd ed. {1989)- bl Mario F. Triola. this table apocars. 'lrv 
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